Objective. To examine the use of individual care plans (ICps) within primary chronic illness care in the Netherlands, and to explore the relationships between ICp use, patient characteristics, and patient-perceived quality of care. Design. Crosssectional study using survey data from a panel of chronically ill patients and medical registration data provided by their general practices. Setting and subjects. a sample of 1377 patients with somatic chronic disease(s) randomly selected in general practices throughout the Netherlands, supplemented with a sample of 225 COpD patients, also recruited from general practices. Main outcome measures. (i) percentage of ICp use based on self-report by chronically ill patients, and (ii) patientperceived quality of care as assessed using the patient assessment of Chronic Illness Care (paCIC). Results. ICp use among the total generic sample was low (9%), but slightly higher (13%) among patients diagnosed with diabetes or COpD, diseases for which disease management programmes have been set up in the Netherlands. patients with a low educational level and patients with poor(er) self-rated health were more likely to have an ICp. Compared with patients without an ICp, patients with an ICp more often reported that the care they received was patient-centred, proactive, planned, and included collaborative goal setting, problem-solving, and follow-up support. Conclusion and implications. Findings reveal a discrepancy between practice and policy aspirations regarding ICp use in primary chronic illness care. More research is needed to gain insight into the effectiveness of ICps to improve the quality of chronic illness care in various patient populations.
adopted for several chronic diseases within primary care [3] . Disease management was first introduced for patients with diabetes mellitus (2007) , and at a later stage for patients with cardiovascular disease as well as those with a high risk of developing cardiovascular disease (2009) and patients with COpD (2010) . In 2012, the Dutch health Care Inspectorate concluded that ICps were still hardly used by diabetes care groups within primary care [8] . This conclusion is in line with other (small-scale) studies, which estimate that no more than 10% of Dutch patients with diabetes mellitus type 2 had an ICp [9, 10] . There are signs to indicate that the level of ICp implementation is also low in Norway and the united kingdom [2, 11] .
Studies (mostly qualitative studies) have identified a complex set of barriers and facilitators related introduction Several countries have introduced individual care plans (ICps) in chronic illness care [1] [2] [3] [4] [5] [6] . ICps are intended to help provide chronically ill patients with proactive, holistic, coordinated care that is tailored to their needs and preferences [7] . The starting points of ICps are the goals that patients and their healthcare provider(s) mutually agree on. healthcare providers coach patients on achieving these goals and support patients' self-management. Working with ICps is expected to improve the quality of chronic illness care, which will subsequently lead to improved health outcomes and quality of life, and reduced healthcare utilization [7] .
In the Netherlands, ICps were introduced as part of the chronic disease management approach that was to the organization of healthcare, and characteristics of healthcare providers and patients [11] [12] [13] [14] . Recent research among four diabetes care groups (109 general practitioners [Gps] ) in the Netherlands showed that Gps especially consider a patient's older age and lack of skills when it comes to discouraging ICp use, in addition to a lack of time on their part [9] . This suggests that ICps are less often employed for more vulnerable patients. however, in england Burt and colleagues found that more vulnerable patients, i.e. patients living in deprived areas and patients reporting poor health, more often had an ICp [11] .
The study by Burt et al. showed positive relationships between patients' reporting of ICps and better perceived access, continuity of care, and interpersonal care [11] . however, until now there has been only limited quantitative evidence that using ICps could improve the quality of chronic illness care.
To increase our knowledge of ICp use in primary care, the present study aimed to: provide a picture of the nationwide level of ICp 1.
implementation in primary chronic illness care in the Netherlands; gain insight into patient characteristics related 2.
to ICp use; explore the relationship between (patient-re-3.
ported) ICp use and patient-perceived quality of chronic illness care.
Material and methods
Sample a nationwide sample of adult, non-institutionalized patients with somatic chronic disease(s) was derived from a prospective panel-study in the Netherlands [15] . each year panel members are recruited from (random samples of) general practices throughout the country, via a standardized procedure (see [15] for a description of this procedure). panel members participate in two or three surveys a year, for a maximum of four years. Survey topics are self-rated health, use of healthcare, perceived quality of care, and quality of life. The panel-study is registered with the Dutch Data protection authority; all data are collected and handled according to the privacy protection guidelines of the authority. In april 2011, the panel consisted of 1669 patients diagnosed with all types of somatic chronic disease(s), recruited in 2007 to 2010. Of this sample 1377 persons filled in either a postal (n  1336) or internet (n  41) questionnaire (response rate 83%). additionally 225 of 259 COpD patients, who had been recruited from general practices from 2007 till early in 2011 via the same standardized procedure for a disease-specific study, participated in the same survey (response rate 87%). hence, the total group of participants for this study comprised 1602 chronically ill patients derived from 82 general practices ( Figure 1 ).
Data
Outcome measures. patients indicated whether or not they had an ICp for the management of their chronic disease(s): yes/no. The question was preceded by a short explanation of what is meant by the term ICp.
The patient assessment of Chronic Illness Care questionnaire (paCIC) [16] was included to assess the extent to which patients receive care that aligns with the Chronic Care Model (CCM) [17] . The paCIC distinguishes five dimensions of chronic illness care: patient activation, delivery system design/ decision support, goal setting, problem-solving/contextual counselling, follow-up/coordination. The 20 items are scored on a five-point scale, from 1 (never) to 5 (always). Scale scores (total and subscales) are computed by averaging the items completed within the (sub)scale. Missing values are replaced by the respondent's mean value of the other items belonging to the (sub)scale, in the case where the respondent filled in at least 50% of the items of a (sub)scale. high scores indicate that the delivered care is perceived as structured according to the principles of the CCM from the patient's perspective. health literacy was assessed using a brief screening instrument [18] , containing three questions: "how often do you have someone help you read materials from your hospital, Gp or other health care institutions?", "how confident are you filling out medical forms by yourself?", and "how often do you have problems learning about your medical condition because of difficulty understanding written information?" These items are scored on a five-point scale (0-4). The scale score is computed by averaging the items within the scale. Missing values are replaced by the sample's mean value of the item, in the case of respondents having only one of the three items missing. a score of  2 indicates inadequate health literacy.
Gps provided data on the chronic disease(s) diagnosed (coded according to the International Classification of primary Care [19] ). Based on these data, we computed the number of chronic diseases per patient.
Self-rated health was based on the first item of the RaND-36: "In general, would you say your health is: 1  excellent, 2  very good, 3  good, 4  fair, 5  poor" [20, 21] .
Statistical analyses. Statistical analyses were performed in Stata version 12 (StataCorp, College Station, TX, uSa) [22] . To assess the level of implementation of ICps, percentages and 95% confidence intervals of patients reporting an ICp among the generic sample were computed. In addition, percentages of patients reporting an ICp were calculated for different diagnostic groups and for patients with one chronic disease or with multimorbidity (i.e. being diagnosed with two or more chronic diseases).
To assess whether certain patient characteristics were associated with ICp use, multi-level logistic regression analysis [23] was conducted with data from the total sample. Two models were estimated: a null model taking into account the variance in ICp use between general practices (random part) and a main model in which several patient characteristics (age, educational level, health literacy, type and number of chronic diseases, self-rated health) were added to the fixed part of the model. For the variables in the fixed part, odds ratios with 95% confidence intervals are presented. For the random part, the variance at Gp level with the standard error is presented.
To explore the relationship between (patientreported) ICp use and paCIC scores, two-sample t-tests were conducted with data from the total sample.
results

Sample characteristics
Characteristics of the generic sample of patients with a chronic illness and of the extra sample of COpD patients are outlined in Table I .
ICP use
Of the total generic sample answering the question (n  1234), 9% (95% CI 7-10) reported having an ICp. The use of ICps among different diagnostic groups varied between 4% (patients with migraine) and 14% (patients with neurological diseases). among diagnostic groups for which disease management programmes had been developed (before 2011), the proportions of patients reporting an ICp were 13% (diabetes, COpD) and 9% (cardiovascular disease/high risk). Of the patients diagnosed with one chronic disease 8% had an ICp; among those with multimorbidity the figure was 11%. Relationship between ICP use and perceived quality of care perceived quality of care was assessed with the paCIC. Cronbach's alpha for the total paCIC scale and the subscales in this study indicated good internal consistency (Table III ). Significant differences exist between patients with and without an ICp regarding their paCIC scores (total scale and all five subscales; Table III ), indicating that patients with an ICp more often have the experience that the care they receive is patient-centred, proactive, planned, and includes collaborative goal setting, problemsolving, and follow-up support than patients without an ICp. Notes: 1 Cronbach's alpha was 0.72, indicating good internal consistency. 2 Since a proportion of the patients had been diagnosed with more than one chronic disease, these percentages sum up to more than 100.
Patient characteristics associated with ICP use
Discussion
The present study provides evidence that ICp use among chronically ill primary care patients in the Netherlands is low (9% in 2011). patients with a low educational level and patients with poor(er) selfrated health were more likely to have an ICp. Responses from patients with an ICp showed that they more often feel that the provided care corresponds to the principles of the Chronic Care Model, compared with patients without an ICp.
Strengths and weaknesses
Data for this study were derived from a nationwide sample of patients diagnosed with chronic disease(s) in the Netherlands, which provides the opportunity to generalize our findings regarding ICp use to the Dutch population of non-institutionalized (somatic) chronically ill patients. It should, however, be noted that our findings were based on patients' selfreport. patients might have misinterpreted the concept of ICp, which could have led to both under-and over-reporting. We tried to avoid misinterpretation by providing a short explanation in the questionnaire of what an ICp is or could look like. Nevertheless, some misunderstanding might have occurred. another issue is the cross-sectional design of the study, which does not allow causal interpretation. This means that our findings could indicate that the use of an ICp results in a perception of receiving chronic illness care of a higher quality, but it may also be the other way round. Moreover, there may be factors that lead people to report the use of an ICp, which may also increase the likelihood of people reporting that they have received higher quality chronic illness care. For instance, it is known that patients with a low educational level are generally more positive about the quality of the care they receive than patients with a high educational level [24, 25] , and in our study patients with a low level of education also more often reported the use of an ICp. On the other hand, it is also well known that patients with poor (self-rated) health are generally less positive about the care they receive than patients with better (self-rated) health [24, 25] , but in our study patients who rated their health more poorly reported using an ICp more frequently -instead of less frequentlythan patients with better self-rated health. The latter finding strengthened our belief that asking patients to report the use of a (concrete) ICp does not evoke an entirely subjective answer that reflects their perception of the quality of care. Nevertheless, it is recommended that future research also makes use of other data sources concerning the use of ICps (i.e. medical files, reports by healthcare professionals).
Discussion of main findings
Less than 10% of the total generic sample reported having an ICp in april 2011. This result is in line with findings from a study in the united kingdom, where the National health Service determined in 2008 that all people with one or more long-term conditions should be offered an ICp within two years [1] . Data from the 2009/2010 General practice patient Survey in england showed that only 12% of patients with a long-term condition reported having an ICp [11] . a low implementation level was also found in Norway, where ICps were introduced in 2001 for patients with long-term and complex needs for coordinated care. Despite legal obligations and national initiatives by health authorities, five years after the introduction the use of ICps was still low, particularly among general practitioners (Gps) [2] . Diagnostic groups for which disease management programmes have been developed in the Netherlands (before 2011) seem to have a slightly higher chance of having an ICp, though evidence for this was found only among diabetes and COpD patients and not among patients with (an increased risk of) cardiovascular disease, for which a disease management approach was also adopted. even among patients with diabetes or COpD the proportions reporting an ICp were still low (13%), which supports the findings of previous studies that ICp use within diabetes care -which is considered a forerunner of the disease management approach in the Netherlands -lags behind policy aspirations. In england, where ICps are also considered an important component of good diabetes care (according to standards of care), it was estimated that only one-third of all diabetic patients had an ICp in 2011 [26] .
Current ICp use within primary care in the Netherlands seems to depend, to some extent, on the complexity of a patient's situation: patients with a low level of education and/or poor(er) self-rated health were more likely to report having an ICp. These findings suggest that ICps are more often employed for patients who have a less favourable social background and health. This is in line with the findings of Burt et al. showing that ICps are more often reported by patients living in areas of deprivation and patients reporting poorer health [11] .
Burt and colleagues concluded that the low level of implementation might reflect uncertainty as to the benefits of ICps [11] . This might also hold for the Dutch situation: in a previous study we found that both diabetes care providers and type 2 diabetics are not yet convinced of the benefits of ICp use [9] . The present study explored the association between ICp use and patients' experiences with the quality of chronic illness care. The findings indicate that patients with an ICp more often feel that the care they receive is patientcentred, proactive, planned, and includes collaborative goal setting, problem-solving, and follow-up support, compared with patients without an ICp. These findings are in line with results recently published by Reeves et al., showing a positive relationship between the paCIC total score and ICp use among patients with long-term conditions in the uk [27] .
We conclude that ICp use among chronically ill patients within primary care in the Netherlands is low, even among diagnostic groups for which a nationwide disease-management approach was adopted. This implies that there is a gap between practice and policy aspirations to implement ICps in primary chronic illness care.
Implications for practice and research
The present study provides evidence that, to some extent, patient characteristics relate to patients' chances of having an ICp. The question arises as to whether ICps should be provided to patients in less favourable (health or social) conditions only, or be employed for all chronically ill patients. knowing that chronic illness demands a proactive approach from patients and healthcare providers to prevent or postpone complications and to maintain the best possible quality of life, it seems undesirable to make such selections based on patient characteristics. Coulter and colleagues also stress that -in contrast to other models -the care planning model encompasses all people with long-term conditions, not just those in high-risk groups [7] . Future research should gain more insight into which approach is preferable.
More knowledge is needed concerning factors that facilitate or impede the implementation of ICps in chronic illness care, on the level of the patient but also on the level of healthcare providers and organizations (e.g. attitude, time investment, supportive environments). Moreover, while interventions to address the burden of chronic disease should be evidence-based, and use scientifically sound evaluation methods that are practicable in routine settings [28] , there is still only limited evidence regarding the (cost-)effectiveness of individualized care planning. Research is urgently needed to gain insight into the (cost-)effectiveness of ICp use in various patient populations within chronic illness care. Such studies should be conducted within the complex setting of day-to-day healthcare, in order to gain a realistic view of contextual evidence [29] .
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